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0 Word processing system. 

@ In a word processing system upon termination of the editing of a document, the editing program saves a 
pointer in the document which contains the location of the character or control at the cursor location when 
editing was tenminated. Then, when editing of the document is resumed, tiie operator has the option to return to 
this saved, last revision point tocation or instead, to the beginning of the document as has been tiie case with 
prior art editors. The pointer to the last edit location is saved witii the document itself, on the storage media, so 
that any operator using any copy of tiie editor with which the document is compatible, can retum on any 

1^ document to the last revision location regardless of the number of intervening documents which have been 

^edited. 
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WORD PROCESSING APPARATUS 



This invention relates to word processing apparatus as us^ for document editing in gmerai and more 
particularfy to automated techniques for returning to a previous revision point of a document for continuing 
the editing of that document 

For several decades automated systems have existed to aid in the creation and revision of documents. 
5 One example of such a system in the late 1950*$ and early 1960's was calted a power typing system and 
allowed the storage of an alphanumeric troct document on a punched paper tape or magnetic tape. Editing 
with aich a systsm involved use of the machine to punch a new paper tape or make a new recording of the 
same or another magnetic tape to result in a revi^ fonm of the document Such systems have evolved 
from very expensive, hard to use, suljstantially purely electromechanical machines to the present day 
10 personal computers which, when programmed with any of a variety of easy to learn, flexible software 
products, er^le relative t)eginners to create and revise documents of impressive presentation quality. 

When one ends the task of re>nsing a document, depending on the facts and circumstances surround- 
ing the job, in some instances it is highly advantageous to return to the beginning of the document at the 
start of the next succeeding revi^on on tiie document At other times, however, and particularty if no actual 
75 revision of the docunr>ent will take place until the point is reached in the document where reviaon was 
ended during the last revision pass, it would be more advantegeous to retum to point in the document at 
which the previous editing session ended, rather than retuming to the beginning of the document For an 
example of the later situation consider a scenario in which one has woriced halfway through page 15 during 
the revision of a 30 page document when it is necessary to end the revision of the document at this point to 
20 pursue another task wttti the computer system of more immediate urigency. When the operator is able to 
return to the revision of this document tiie earliest point In the document at which any revision will occur is 
at the point at which the previous revision session was ended, which is halfway down page 15 of the 30 
page document In this sitoation, it will be understood that a function or fedlity to retum to the point of 
previous revision would have great utili^ 
25 On the other hand, when a user finishes a revision session at the end of a document it woukJ be of little 
use, and In fact a nuisance, for the next sut>sequent revision session to automatically enter the document at 
the end of the document 

A number of prior word processing systems have attempted to address this problem. One such word 
processing system allowed a retom In tiie document to the beginning of the page on which the previous 
30 revision session ended. This approach was useful in most cases In which the document had already been 
divided into pages; however, in a great number of instances documents may be created and have several 
revisions performed thereon as a single, very large page, rather than as a series of shorter pages. Thus, in 
this prior art system, a retum to the page on which tiie last revision took place is often a retum to the 
beginning of the document 

35 Wrth another prior art technique related to a spreadsheet it was possible to have the revision point 
return to ttie cell which was being edited at the conclusion of the previous pass, but in this case, to the end 
of the cell which was last edited. With txrth this technique and the one described immediately above, if the 
last previous revision point happened to be the beginning of the page (first example) or at tiie end of the 
spreadsheet cell (second example) tiien editirig did retum to where it was previously ended. However, if 

40 editing previously ended somewhere other than at the beginning of a page or at the end of the spreadsheet 
ceil, then editing did not retom to the last previous edit point in the document Thus, the shortcoming with 
t>oth of these approaches was that editing could not be guaranteed to retom to the smallest revisable entity 
in the document 

With another prior art technique a pointer was kept in the random access memory of the programmed 
45 computer system, of an address point where revision most recently took place In the most recentiy edited 
document This approach was useful in those instances in which an operator suspended revision to perform 
anotiier type of computer task and retomed to revision of the document before other documente were 
revised or electrical power to the system was intenrupted. In the event that a second job were revised 
between su^sension of revision of the first job and retom of the revision tiiereto, the most recent revision 
50 point of the second job woukl overwrite tiie most recent revision point of the first job in the random access 
memory and render a retom to the last revi^on point in the first job impossible. It will further be understood 
that intenruptfon of the system power, such as by toming the system off at the end of the day, will also 
destroy the pointer to the revision tocation saved in the random access memory. For ttiat matter, if the 
system is for any reason reinitialized or IPL'ed (initial program loaded) wittiout tiie intenuption of power, the 
memory contents will obvfously t>e lost 



2 



0 249 089 



As a refinement to the technique of ^'ng the most recent revision tocation in the system random 
access memory, another technique has been to record this revision address on the media which stores the 
word processing program, in association with the word processing program, rtsetf. This overcomes the 
prc^lems that occur when the power is interrupted or the system is IPL'ed but does not overcome the 

5 problem of having an intervening document revised, because only the most recent revision address of the 
most recently revised document is recorded on the storage media with the word iwcessing program. An 
additional shortcoming of this third technique arises when the revision of a document is transfen^ from 
one operator to another. Typically, each operator has associated with his or her computer system a 
separate word processing program which is not tr^sfenred from operator to operator. Thus, assuming only 

70 the document were transferred and not the word processing programs themselves, the point of most recent 
revision of the document transferred from one operator to another for editing would not be readily available 
to the second operator. 

In view of this, it will be understood that the provisiori of a technique for selectively returning to the 
smallest revisable entity of the most recent revision of a document, in a manner which allows the document 
75 to be transferred from one user to another and is not dependent on the volatile memory of the computer 
system used for revision, would add greatly to the power and flexibility of any system capable of document 
revision. 

Accordingly, with the present invention whenever editing of a document with an application program is 
tenninated, the program saves a pointer to the current cursor location as a part of the document toeing 

20 edited. Then, when editing of the document is resumed, the operator has the option to return to this saved, 
last revision point location. If this option is selected by the operator, the document will automatically be 
presented to the operator with the cursor at the last edit location without any further operator action. 

Saving the pointer to the last edit location with the document itself, on the storage media, allows three 
important advantages. Rrst, the system can return to this last revision point even if the system has been 

25 powered down or othenwise IPL'ed after the last time editing was completed on the document Second, 
since the pointer is not saved as part of the editor itself, any number of documents can be edited any 
number of times and in any order. If the "return to last revision point* option is selected, the system will 
retum to tiie last revision point for each document Third, \he document can be transferred to another 
operator for continuation of revision. If the "return to last revision point" option is selected by the second 

30 operator, the system will retum to the point where the first operator stopped revi^on. 

The temi "revision", "first revision", or "previous revision" encompasses the initial creation or keying of 
a document as well as additional revision passes. Thus, this invention is also applicable to retuming to the 
character or control at which ttie creation of a document is suspended during the process of originally 
creating tiie document 

35 An application program which uses this technique and allows for operator selected default settings in a 
profile related to system operation can include an operator selected default setting relating to tiie choice of 
retuming to tiie last revision point or retuming to ttie beginning of tiie document on each subsequent 
revision. Sudh an application may be configured to allow the operator, on a document by document basis, 
to ovenide tiiis default profile setting. 
40 In order ttiat tiie invention may be fully understood it will now be described by way of example witii 
reference to the accompanying drawings in which: 

Rg. 1 is a block diagram of a data processing system which includes a stored program for 
performing word processing functions including the functions of this invention. 

Rg. 2 is a flow chart of ttie operations which comprise the setting of ttie last revision tocation and tiie 
46 writing of this last revision location to the storage media on which tiie edited document is stored. 

Rgs. 3a and 3b are a flow chart of the operations which comprise the setting of tiie last revision 
location. 

Rg. 4 is a flow chart of tiie operations which comprise tiie writing of tiie last revision location to ttie 
storage media on which the edited document is stored and retrieving tills revision point from ttie storage 
50 media. 

Rg, 5 is a flow chart of tiie operations which comprise the retum to ttie last revision location. 
Rgs. 6a-6c are a flow chart of tiie operations which comprise the advance to ttie character or contx)l 
which was the last revision location. 

Rg. 7 is a typical edit options display panel for changing ttie option to retum to the last revision 
55 location. 

Rg. 8 is a typical profile display panel for changing the option to retum to the last revision location. 
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Beginning with reference to the block diagram of Rg 1, a typical personal computer architecture is 
shown, such as the configuration used in the IBM Personal Computer. The focal point of this architecture 
comprises a microprocessor 1 which may, for example, be an Intel 8088 or similar microprocessor. The 
microprocessor 1 is connected to a bus 2 which comprises a set of data lines, a set of address fines and a 

5 set of control lines. A plurality of I/O devices or memory or stor^ devices S-8 are connected to the bus 2 
through separate adapters 9-14, respectivefy. For example, the display 4 may bQ the IBM Personal 
Computer CokHir Display and the adapter 10 may, accordingly, be the IBM Colour/Graphics Adapter. The 
other devices 3 and 5-8 and adapters 9 and 11*14 are either included as part of an IBM Personal Computer 
or are available as plug-in options from the IBM Corporation. For example, the random access mentory 6 

70 and the read-only memory 8 and their corresponding adapters 12-14 are included as standard equipment in 
the IBM Personal Computer, although additional random access memory to supplement memory 8 may be 
added via a plug-in memory expanskm option. 

Within the read-only memory 8 are stored a plurality of instructions, known as the basic input/output 
operatirtg system, or BIOS, for execution by the microprocessor 1. The BIOS controls the fundamental 

75 operatkms of the computer. An operating system such as the IBM Personal Computer Series I^sk 
Operating System by Microsoft Corporation, or DOS. most commonly used with the IBM Personal 
Computer family, is ioaded into the memory 6 m\d runs in conjunction with the BIOS stored in the ROM a It 
will be understood by those skilled in the art that the personal computer system could be configured so that 
parts or all of the BIOS are stored in the memory 6 rather than in the ROM 8 so as to alkjw modifications to 

20 the basic system operatk)ns by changes made to the BIOS program, which would then be readly loadable 
into the random access memory 6. 

An application program such as the IBM DisplayWrite 3 word processing program may al^ be loaded 
into the memory 6 to provide Instructions to the microprocessor 1 to enable a compreh^isfve set of word 
proces^'ng tasks, including the creation and revi^on of t^ documents, to be performed by the personal 

25 computer system shown in RG. 1. An application program toaded into the memory 6 is said to run in 
conjunction with the disk operating system previously loaded: into the mentory 8. 

For the purposes of the remaining description of this invention the Text Storage Buff^ (TSB) refers to a 
computer system random access memory (RAM) tmffer that contains the page or part of the p^e of the 
document toeing edited. Records from the edited document are read into this buffer from storage rnedia and 

30 modified records are written to the storage media from this buffer. The Text Storage Buffer Manager (TSB 
Manager) is tiie service used by an application program to perform basic editing functions such as the 
delete, insert and cursor movement functions pnnnded by tiie IBM DisplayWrite 3 word processing 
program. This service also handles the transfer of data records from the TSB to and from the media as is 
well known by tiiose skilled in the art 

36 The "paper dip", or last revision location, is a pointer to a specifk: character or control in a document 
This pointer contains information for the character or control assodated wrtii the cursor locatkm as follows: 
(1) ftte number of the page which contains the character or control, (2) tiie number of the record witfiin the 
document which contains ttie character or control, (3) fhe offset witiiin the record to the character or control, 
and (4) status flags. If the character or control is still witfiin the TSB (tfiat is, has not yet been transferred to 

40 the storage media) the pointer information simply consists of the offset within the TSB to the character or 
control and the status flags. 

The "paper dip" must be stored wrtii the document being created or edited, afthough the choice of 
where to store tfiis pointer witii the document is a matter of the designer's choice. For example, tiie pointer 
may be stored atong with a block of format information that always accompanies each document 

45 Alternatively, the pointer may be imt)edded at some point in the text data stream provided tiiat it is 
bounded by the appropriate control codes to separate it from the other document text or controls. As 
another alternative, the "paper clip" may b& stored as a portion of information or data pertaining to a non- 
text object in a composite document induding text and other nontext objects such as graphics. 

Reference is now made to Rg. 2 for an overview of the operations which comprise the setting of the 

50 "paper dip" and ttie writing of this pointer to the storage media on which the ectited dooiment is stored. 
While an operator is editing a document (eitiier creating or revising), editing is typically terminated by the 
operator's specifying an "end" or "save" function. At that point the system performs the following steps as 
part of the edit tenmination process to detenmine the *paper dip" information for the cursored character or 
control and store this infbnrnation with the document on the storage media. At block 16 the "paper dip" 

55 pointer is set to the cursored character or control. Then at block 17 ttie page of the document being edited 
is transferred to the storage media. At block 18 ttie media related "paper dip" information is computed and 
at block 19 the media related "paper dip" infonnation tiius computed Is written to the storage media in 
assodation witfi the document b&ng edited. It will be remembered that the media related "paper dip" 
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information includes, in addition to status flags, the offset within the record to the character or control, rathw 
than the offset within tt» TSB to the character or control. Additionally, the media related "paper dip* 
information includes the number of the page wWdi contains the cursor character or control as well as the 
numt^r of the record within the document which contains this character or control. 

5 Refer now to l=igs- 3a and 3b for a detailed flow chart of the operations relative to the setting of the 
-paper dip" pointer in blocks 16*18 of Rg. Z At block 20 in Rg. 3a the system RAIW contains a TSB 
control btock for storing various types of infbmiation atwjut the document being edited. A flag is set in the 
"paper cOp" information area of this control b\ock indicating that the character or control pointed to by the 
"paper dip" is in the TSB. At block 21 the pointer to the cursored diaracter or control is fetched. At block 

10 22 this pointer to the cursored character or control is stored in the "paper cflp" information area in the TSB 
control block as the "paper dip" offset into the TSB. At btock 23 all modified or new data relative to the 
docummt In the TSB is written to the storage media. 

The operatton continues at btock 24, Rg. 3b. When the character or control pdnted to by the TSB 
"paper dip" is in the record written to mecfla, the operation proceeds to btock 25 at whtoh pdnt the offset . 

75 from the beginning of the record to the "paper dip" location Is computed. At block 26 this offset is stored in 
the "paper dip" Information area in the TSB control block. At btock 27 the cunBnt page number of the 
document Is stored in the "paper dip" irtfonmation area In the TSB control block and at block 28 the 
number of the record written to the storage media is stwed in the "paper dip" infonmation area in the TSB 
control block, Rnally, at block 29 the flag set at block 20 {Rg, 3a) is reset in the "paper dip" infonmation 

20 area of the TSB control block. This indicates that the character or control pdnted to by the "paper dip" is 
no k>nger in the TSB. With reference again to the dedsion at block 24. Rg. 3b. If the "paper dip" is not in 
the record just written to the storage media, the operations in blocks 25-29 afe bypassed and writing of 
records continues until all records in the TSB have been written. 

The following programming design language fisting is another form of the description of the above 

25 technique of setting the "paper dip". The listing parallels the operation described above relative to Rgs. 3a 
and 3b. 
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. Store offset into TSB to cursored character or 

control in "paper clip" information area in 
the TSB control block 

• Tom on status flag in "paper clip" information 

area in the TSB control block indicating 
that the character or control pointed to by 
the "paper clip" is contained within the TSB 

• write records from the TSB to n^dia 

. Xf the "paper clip" is in the record just 
written, then 

. Con^te the offset into the record to the 

character or control pointed to by the 
"paper clip" 
. Store this offset into the "paper clip" 

information area in the TSB control block 
Store the current page number into the 
"paper clip" information area as the 
number of the page containing the 
character or control pointed to by the 
"paper clip" 
Store number of record just written as the 
number of the record containing the 
character or control pointed to by the 
"paper clip" 
- Reset flag in "paper clip" information aarea 
in the TSB control block to indicate that 
the character or control pointed to by the 
"paper clip" is not in the TSB 

. Endif 

Rg. 4 is a detailed flow chart of the operations involved In writing the "paper clip" to the storage media 
and retrieving the "paper dip" from the storage media. At block 35 a directory or index of the storage 
media sector numbers of which the document is comprised ts cbn^lted to retrieve the sector number of 
the sector which contains the "paper dip" information. At block 38, if the present operation Is to write the 
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"paper clip" to the storage mecfia. the operation proceeds to block 37 at which time the "paper clip" 
information is written to the storage media within the document in the sector number retrieved at block 35. If 
this not a "paper clip" writing operation, then it is assumed at block 38 that the operation is to read the 
•paper dip" information from the storage media from the sector retrieved at block 35. 

The folkwing programming design language listing is anotiier forni of tiie description of the above 
technique of writing tiie "paper clip" Information to the storage media to be stored witti tiie document The 
listing parallels the operation describe above relative to Rg. 4. 



TO 

Save/ret:rieve the Paper Clip within th& document 



Fetch the sector nionber of the logical sectior 
which contcdJis the Paper Clip 



... If the request is "save Paper Clip" then 

20 

Write the revised Paper Clip to media 
within the document using the sector 
55 number that contains the Paper Clip 



... Else {request must be "retrieve Paper Clip") 

30 

Read the saved* Paper Clip from media 

within the document using the sector 
number that contains the Paper Clip 

35 

... Endif 



Return to the Caller 

40 



In the prefenred embodiment of this invention every document tiiat has been created or revised contains 
45 a "paper clip". When a docun)ent is revised the system checks the status of this "paper clip" and ttie 
current setting of the "return to paper dip" option to determine whether tiro cursor should be at tiie 
beginning of tiie document or at the "paper dip" (ue., last revision location) when tiie typing frame is first 
displayed to the operator for revision of the document 

Reference is now made to the flow chart of Rg. 5 which depicts the operations of returning to the 
50 "paper dip". At block 40 the "paper clip" information is read from the storage media Into a kniffer in the 
system random access memory. At btock 41 if the "paper clip" is set and the operator has requested to 
"return to paper dip", at block 42 tiie "paper dip" infonmation stored in the buffer at block 40 is written into 
the "paper dip" information area of the TSB control block. At block 43 the cursor location in a document is 
advanced to the control or character code to which the "paper dip" points, as will be described in detail 
55 relative to Rgs. 6a-6c. Then, at block 44 the typing frame witii the cursor at the "paper dip" location is 
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displayed to the operator so that editing can resume from the last revision location. At block 41, if either the 
"paper cfip" is not set or the operator has not requested to "return to the paper dip*^ location then, at block 
45 the document is displayed to the operator for further ecfiting with the cursor on the first control or 
character of the first page of the document 

Refer now to Rg. 6a for a description of the operatton at bk)ck 43, Ftg. of advancing in the document 
to the confrol or character to which the "paper dip" points. At block 50 the system determines the number 
of the first record of the page that contains the character or controf pdnted to by the "paper dip". At btock 
51 a record of the document is^read from the storage media into the TSB. At btock 52 if the record read 
contains the "paper dlp"^ then the offset into the TSB for the "paper dip" location area is computed at 
block 53. At btock 54 this offset into the TSB is stored in the "paper clip" information area in the TSB 
controf block. Thm at bk)ck 55 the flag is set in the "paper dip" information area of the TSB control blodc 
to indicate that the character or controi pointed to by the *'p^r clip'' is in the TSB. The opeiation thOT 
proceeds to btock 58 whwe the number of the record to be read is incremented. At btock 57 if the TSB is 
full or if all records of the page have been read the operation proceeds to btock 58, Rg. 6b. if the TSB is 
not full or if all records of the page have not been read, the operation returns to btock 51 whereupon 
another record is read from the storage media into the TSB. 

Ctontinurng this operatron in Rg. 6b, at block 58 a "point of operalton" pdnter is set to the first control in 
the TSB. At btock 59 any required processing of the character or control at the point of operation is 
performed. Such processing might Indude the chan^ng of format parameters such as an indent level or a 
style attrit}ute as a resuit of detecting a control code specifying such a change at the point of operation. 
Next, at btock 60 the TSB pointer is moved to address the next character or control *m the TSB. At block 61 
if insuffident TSB space exists to continue proces^'ng then records in the TSB are written from there to the 
storage media at btock 62. If, after the test at block 61. there is suffident buffer space to ccmtinue 
processing, or after records have been written at block 62, the operation proceeds to block 63. Rg. 6c, to 
determine whether the end of the TSB has been reached. If not the operation proceeds to btock G9 to 
determine whether the controf code or character to which the "paper dip* pdnts has been reached. If so, 
the operation continues to btock 44, Rg. 5, as descrit»ed earlier, if not. the openation toops back to block 59, 
Rg. 6b. as described above. 

If, at block 63, Rg 6c the end of the TSB has been readied, then the operation proceeds to block 64 to 
read additional records from the storage media into the TSB. Previous records in the TSB are written to tiie 
storage m^ia as necessary. At btock 65 if the character or control code corresponding to the "paper dip" 
location is in a record iust read into the TSB, at block Ml tiie offset to the "paper clip' location is computed 
and, at block 67 this offset is stored in the "paper dip" information area of the TSB control block. 
Thereafter, at blodc 68 tfie flag is set in the "paper dip" information area of the TSB control btock which 
indicates that the "paper clip" location is currently in the TSB. Of course, at block 65 if the "paper dip" 
character or control code was not in the record read the operation proceeds directly from there to block 69. 

The following programmir)g design language listing is another form of the descdption of the above 
technique of advandng to the control code or character to which the "paper dip" points. The listing 
paraltols the operation descnt»ed at>ove rotative to Rgs. 6a-6c. 
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Determine the niomber of the the first record of the 
page that contains the character or control 
pointed to by the "paper clip" 

Until buffer is full or all records in the page have 
been read, do 

. Read record frcxa media into the TSB 
. If the character or control pointed to by the 
"paper clip" is in the record just read, then 
. Con5>ute the offset into the TSB for the 

paper clip" location 
. Store this offset into the "paper clip" 
information area in the TSB control 
block 

. Set flag in "paper clip" information area 
in the TSB control block that indicates 
that the character or control pointed 
to by the "paper clip" is in the TSB 
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. Eadif 

» Xncrement number of record to be read 
Enddo 

I n iti a lize "point of operation" pointer to the first 
control in the TSB 

until "point of operation" reaches the character or 
control pointed to by the "paper clip", do 

. Process each character or control 

• Hove pointer to next character or control in 
the buffer 
If there is insufficient buffer space to 
continue processing, then 

Write records from the TSB to media 
. Endif 

If the end of the TSB has been reached, then 
• Head additional records from media into the 
TSB (writing previous records back to 
media as necessary) 

. If the character or control pointed to by 
the "paper clip" is in the record just 
read, then 
. Confute the offset into the TSB for 

the "paper clip" location 
. Store this offset into the "paper 
clip" information area in the TSB 
control block 
Set flag in "paper clip" information 
area in the TSB control block that 
indicates that the character or 
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contxol pointed to by the "paper 
clip" location is in the TSB 

. Endif 
. Endif 

Enddo 

Although the "paper dip" is stored at the ending or saving of any job or revision thereof, the system 
will automatically reset the "paper clip" whenever an operation is called which performs a process on the 
entire document, such as pagination or spell checking. This allows the operator to keep a "return to paper 
dip" option set to "Yes" but still automatteally return to the beginning of the document as woukl normally 
be desired after one of these proces^ng operations to the entire document 

Rg. 7 shows a typteal display panel of editing options. This panel can be brought to the display screen 
pnor to ending a creation or revison operation with a document and the "Return to Paper Qip" option can 
be set to yes or no according to the operator's chotoe. Changing the "Return to Paper CBp" option in this 
panel allows the operator to temporarily override the profile option value. 

The "Return to Paper Cfip" optton may be set and reset as a system profile option as depicted In the 
menu of Rg. 8. The system default for this option is "Yes". ^k>rma!Iy an operator will create a document 
perfonn many revision stops and then paginate or paginate and spell check the docunient Using the default 
setting of "Yes" the system will operate as expecied without the operator ever changing this option. Thus, 
when a docunrvent is revised, the system will return to the *paper dip" on each reviston until the document 
is paginated w spell checked. With this default the operator need not make a dedsion each time editing of 
a document is terminate 

In summary, a method has been described for use with a document editing application wherein a 
pointer to the cursor kx:ation Is saved as a part of the document being edited. When document editing Is 
resumed, the operator has the option to retorrr to this- saved, last revistorr point location. In an application 
program which uses this technique and aitows for operator selected default settings in a proflie related to 
system operation, the default setting can normally retom the cursored character or control in the document 
to the pdnt addressed at the erwJ of ttie previous revision pass. The system can also be configured to 
ignore this point of last revision and return to the beginning of a document when an intervening process has 
occurred, such as pagination or spell checking, which affects the entire document 



Claims 

1. Word processing apparatus adspted to perform a method of revising a document witii a data 
processing system comprising: 

storing with ssa6 document a kx;ation of a smallest revisable entity addressed for revision relative to a first 
revision pass; and 

automatically returning in said document to said location of said smallest revisable entity addressed for 
revi^on, on a succeeding revision pass. 

2. A metiKxl as daimed in daim 1 wherein sakJ document and said location of sakJ smallest revisable 
entity addressed for revision are stored on a magnetic storage media 

3. A method as daimed in daim 1 or daim 2 wherein said location of said smallest revisable entity 
addressed for revision is stored with said document at the end of said first revision pass. 

4. A metiiod as dain>ed in daim 3 wherein said location of said smallest revisable entity addressed for 
revision is periodically updated in a random access memory of saki system as said document is revised. 

5. A method as daimed in daim 4 wherein said stored focation of said smallest revisable entity 
addressed for revision comprises a record number within said document which contains a character or 
control code assodated witii said focation of said smallest revisable entity addressed for revision and an 
offset wittiln said record to said character or contrd code. 
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6. A method of revising a document with a data processing system comprising: 

storing with said document a location of a tallest revisable entity addressed for revison relative to a first 
revision pass; 

5 

selecting a system mode of operation which ordinarily causes an automatic return to the beginning of said 
document on a ^icceeding revision pass; and 

returning, upon operator selection of a return to last revision point mode of operation, to said location of 
10 said smallest revisable entity addressed for revision in sad document on a succeedirtg revision pass 
instead of returning to the t)eginning of said document 

7. A metlKXl of revisfng a docurnent with a data processing system comprising: 

storing with said document a location of a smallest revisable entity addressed for revision relative to a first 
75 revision pas^ 

selecting a system mode of operation which ordinarily causes an automatic return to said location of SEdd 
smaller revis^e entity addressed for revi^on on a succeeding revision passr and 

20 returning, upon operator selection of a return to the beginning of ttie document mode of operation, to said 
beginning of said document on a succeeding revision pass instead of returning to said location of said 
tallest revisable entity addressed for rsvia'on of said document 

& A method of revising a document wttti a data processing system eompri^'ng: 

25 storing with said document a location of a smallest revisable entity addressed for revision relative to a first 
revision pass; 

selecting a system mode of operation which ordinarily causes an automatic return to said location of said 
smallest revisable entity addressed for revision on a succeecfing revision pass; and 

30 

returning, upon processing of a task which affects tiie entirety of said document to said beginning of said 
document on a succeeding revision pass instead of returning to said location of said smallest revisable 
entity addressed for revision of said document 

9. A word processing processing system for revising a document ccnnprising: 

35 

means for storing witti said document a location of a smallest revisable entity addressed for revision relative 
to a first revision pass; and 

means for automatically returning in said document to said location of said smallest revisable entity 
40 addressed for revision, on a succeeding revi^on pass. 

10. A word processing system as clain>ed in claim 9 furth^ comprising means for storing said 
document and sad location of s^d smallest revisable entity addressed for reviston on a magnetic storage 
media. 

11. A word processing system as claimed in daim 10 further comprising means for storing said location 
45 of said smallest revisable entity addressed for revidon with said document at the end of said first revision 

pass. 

12. A word processing system as claimed in daim 11 further comprising means for periodically 
updating said location of said smallest revisable entity addressed for revision in a random access ntemory 
of said system as said document is revised. 

50 
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See ^ 
Figs. 3a-3b 



Compute media related poper 
clip" informof inn. 





• 10 


Set a "paper clip" to the 
cursored character or control. 






Transfer the page being edited 
to the media. 
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Fig. 4 



Write "paper clip" information 
to media 



FIG. 2 



0 249 089 






5 


Set flag in the "paper clip" Information area 
in the TSB control block to indicate that 
the character or control pointed to by the 
"paper clip" is in the TSB 






Fetch "next" pointer ( 
cursored character ) 


i. e. pointer to 






Store pointer into "paper clip" information 
area in the TSB control block to save 
offset into TSB to character^ or control 
pointed to by the "paper clip" 
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Write all modified or r 
TSB to media 


lew records in the 
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Compute ttie offset into tl^e record to ttie 
"paper clip" location 



Store this offset in ttie "paper clip" information 
area in TSB control block 
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Store 


ttie current 


page number rn 


ttie "paper 


,. II 
clip 


information 


area in TSB 


CB 



i 

store number of record just written in tlie 
"paper clip" information area in TSB CB 

Reset flag in "paper clip" information area to 
Indicate ttiat ttie ctiaracter or control pointed to 
by tlie "paper clip" is not in ttie TSB 
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See Detail _ Read "paper clip" Information from media 
Fig. 4 ' Into a buffer 
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Transfer "paper clip" infor- 


mation to TSB control 


block 






Advance to the control or charac- 
ter to which the "paper clip" 
points 

I 



See 

Figs. 6a-6c 



Display the Typing Frame 
with the cursor at the 
"paper clip" location 
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"paper clip" page 
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Read record from media into TSB 
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Compute offset Into TSB for "paperclip" 
location 



Store tills offset into TSB in "paper clip" informa- 
tion area in TSB Control Block 
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Set flag to indicate that the character or control pointed 
to by the "paper clip" Is in the TSB 
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Increment number of record to be read 
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Set "point of operation" pointer to first 
control in ttie TSB 
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Process character or control at tt^e point 
of operation (e.g. track format ctianges, in- 
dent levels, style attributes) 



Move pointer to next ctidracter or control 
in ttie buffer 




60 



NO 



i 



62 



Write records from the TSB to media 
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End 
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reached 



Read additional records into the TSB (write 
previous records as necessary) 



66 




Compute the offset into the TSB to the papfrr 
clip" location 
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Store this offset In the "paper clip" Information 
area in TSB control block 



Set flag in "paper clip" information area that 
indicates that "paper clip" is in the TSB 
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FIG. 6c 




0249 089 



, « » 



c: O 
to C_> 

E O 

ii 

<i> s 

2: 



2 col 



A 



O 



It 



• 








O 






o 






«D 




• 










a> 




O 


E 


















o 












a 


• 


et 












E 


■o 


irSl 


o 


o 




o 








a> 




a> 


CD 


» 










JO 


• 








US 


E 




E 




^1 



















E 
















O 




UJ 




**— 


o 


ti 














-o 


u. 




a> 






E 




a> 






o 


AD 




o 




C/5 






o 






a> 












Ijj 
II 


evil 


ate 


an 


CM 








Ll. 




o 


jec 






CO 






V 


<t 


V> 



o 
O 



UJ 



CVJ 



<I> I 

^ cn 

CO ^ 

o S 



CO 

o 



E 
o 



o 


o 


o 


o 


o 






CO 












CO 


O 




II 


II 


II 


H 


II 


n 


II 


It 












CVJ 







ro 

Q> 
CO 
<U I 
CO CO 



o 
ex 

o 



CO 

o 



CD 
O 

o 



CO CO CO CO' 

Q> Q> CD a> 

>- >- >- >- 

II It II II 



CO c o 
CD >%-c: 
>- CO o 
It II II 

>- -r- ro 



o 
o 



o E 
<^ To 

— GO 



<D 



It 



CO 


CO 


o 










O 




O 


o 
















o 


o 










CO 


CO 






O 


O 



CD 

Q:: 



<D 



O 
w CO 

a 



<D 

o o 

O Q- 

o o 



Q- 
o 



X 

UJ 



o 
o 



<D CD 



a> 

o 
o 

CD O 

CO cx 

*- CD 

CD ^ 

> O 

O Z 



o 

II 
o 

CO 

UJ 



UJ 



0 249 089 



1 



o 
Q. 



n: Q. 
—J 



Q 



o 



o 



II 



O O O O 



It II II n 



"5 o 

Is 

<t Lul 
II n 



o 



II 



II 11 
>- >- 











o 




























-o 
























a> 
o 


No 


E 
o 


o 








o 


E 














1 








CO 


o 


a> 




E 






O 


</> 


o 


o 


o 


a> 


<2> 




CO 








>- 




CO 




qI 


II 


II 




II 


II 


II 


II . 

















a. LU 



o 
o 

o 



CO 3 



— CD 



• • O O UJ <2 O 

a> 



a> o 



O 



UJ 



o o 



~ O ^ -5 QC O 
LU 



o 

o 

o 
o 



CO 

o 



o <^ 
o 

3 cu ^ 
^ ^ o 

CD ^ 

CO 



II 



o 

II 
o 

CO 



o 
LU 



